The relationship between WVTR and lag time
To define the meaning of lag time, we firstly introduce some equations related diffusion. The distribution of water vapor concentration at certain barrier thickness can be expressed using the Fick's second law as shown in the below equation. 1 (1)
If above equation is differentiated by x, we can calculate the flow rate of the vapor. And the total amount of vapor passing through barrier can be expressed by integrating obtained the flow rate as follows:
(2)
, where D means the diffusion coefficient of barrier layer, C1 means the moisture concentration on the surface of barrier, l is the thickness of barrier film, t is time and Q describes the total amount of water vapor that ingress. If time is becomes infinitely value, the exponential part of equation converges to zero and the equation can be simplified like below.
(3)
This equation can be drawn with x axis as time (t) and y axis as quantities of vapor (Q). In this case, the slope of the equation represents flow rate of vapor and intercept of x means the lag time of barrier layer.
In other words, the concentration of moisture vapor penetrating through the barrier increases continuously over time. After a while, the concentration of moisture is in a steady state due to the diffusion of moisture through the barrier. The "lag time" is defined as the time of the steady state and the phenomenon can be seen at the graph of conductance graph. Therefore, we obtained the lag time through the time of steady state at the conductance graph of our Ca samples with various encapsulation method 
